Partial Least Squares analysis is an alternative way of modeling data which is relatively new to the Social Sciences. The current study, reported here, investigated the relationship between emotional intelligence, coping styles and the experience of psychological distress in adolescents. Although there has been quite a lot of research in this area there are few predictive models in the literature relating to adolescents. Participants were 85 Australian high school students. It was predicted that higher emotional intelligence would be related to decreased levels of psychological distress and to more adaptive coping but to less maladaptive coping. The results showed no direct association between emotional intelligence and psychological distress. However, there appeared to be an indirect relationship with psychological distress being predicted by coping style and coping style predicted by emotional intelligence. The implications of these findings for interventions with adolescents are discussed.
Introduction
The purpose of this study was to investigate the relationship between emotional intelligence and ways of coping in adolescents. The theory of emotional intelligence proposes that individuals have the ability to perceive, express, understand, and manage emotions (Bar-On, 1997; Goleman, 1995; Mayer & Salovey, 1997; Salovey & Mayer, 1990) . Ciarrochi, Chan, Caputi and Roberts (2001) and Taylor (2001) hypothesised that individuals high in emotional intelligence may adapt well to stressful events and those with low emotional intelligence may adapt poorly, which would include responding with depression, hopelessness, and other negative behaviours. However, little empirical research has explored the relationships between emotional intelligence, coping and mental health in adolescents (Taylor, 2001) . In addition, the concept of emotional intelligence has been related to healthy coping strategies (Jordan & Troth, 2002) . However, little is known about whether emotional intelligence can predict the use of healthier and more adaptive coping strategies in adolescents.
In addition to emotional intelligence, evidence suggests that coping may be related to other emotional competencies, such as self-monitoring, self-control, and empathy (Davis, 1980; Lennox & Wolfe, 1984) . This set of competencies, which deal with the recognition and regulation of moods and emotions, have been shown to relate to psychological health, at least in adults (Lennox & Wolfe, 1984; Rohde, Lewinsohn, Tilson, & Seeley., 1990) . The current study undertook an exploration of the variables, emotional intelligence, coping, and emotional competencies, and their interrelatedness in adolescents as they seem to be especially relevant to this population and form the basis for strength based interventions.
Coping with Stressful Situations in Adolescents
Adolescence is a particularly difficult time and teenagers undergo many rites of passage, as well as having to deal with the usual problems of living in a family and being at school (Moulds, 2003; Rigby & Cox, 1996) . They must be flexible and frequently have to adapt to difficult situations. Coping with stressful situations has been identified as an important protective factor at a personal level.
Coping resources during adolescence include those aspects of the self (e.g., problem solving skills, interpersonal skills) and the social environment (e.g., the availability of supportive social network) that facilitate or make possible successful adaptation to life stress (Compas, 1987) . Adequate coping during adolescence predicts good future outcomes, including higher levels of ego development, fewer behavioural problems, higher self-esteem, lower levels of depressive symptoms, and positive adjustment (Mullis & Chapman, 2000; Printz, Shermis, & Webb, 1999; Recklitis & Noam, 1999; Seiffge-Drenke & Klessinger, 2000) . Evidence shows that well-adjusted adolescents use more mature coping strategies than those who are poorly adjusted (Tolor & Fehon, 1987) .
The cognitive transitions in adolescence have important implications for psychological development of young people. There is evidence that cognitive processes are crucial for the acquisition of emotionfocused coping skills. These are strategies that involve internal processes of cognitive and emotional selfcontrol, such as avoidance, minimisation, distancing, selective attention, positive comparisons, and finding positive value from negative events (Lazarus & Folkman, 1984) .
Emotional Intelligence and Coping with Stressful Situations
The process of coping includes ways in which an individual manages emotions, thinks constructively, regulates and directs behaviour, controls autonomic arousal, and acts on the social and non-social environments to alter or decrease sources of stress (Compas et al., 2001; Lazarus & Folkman, 1984; Mayer & Salovey, 1997) . Managing the emotional experiences resulting from stressful situations is crucial for adaptive coping (Lazarus & Folkman, 1984; Mayer & Salovey, 1997) . The theory of emotional intelligence provides a framework for understanding individual differences in managing and regulating emotions. According to the framework of emotional intelligence, one must be competent at understanding one's emotions (including negative emotions) to be able to process emotional information accurately and efficiently, and must have the insight to skilfully use emotions and manage them (Mayer & Salovey, 1997) .
Mayer and Salovey have argued that an individual with emotional intelligence "can be thought of as having attained at least a limited form of positive mental health". These individuals are considered to be well adjusted and emotionally skilled. These individuals are often aware of their emotions as they experience them, and this awareness can facilitate effective mood regulation, which in turn contributes to well-being (Mayer & Salovey, 1990) . Furthermore, the skills of regulating or controlling emotions and their expression could be associated with increased capacity for coping, as these regulatory processes can facilitate reduction of the frequency, intensity, and duration of distressing states (Mayer & Salovey, 1997) .
There is some preliminary evidence to suggest some forms of emotional intelligence may protect people from stress and lead to better adaptation. For example, emotional intelligence is positively associated with skill at identifying emotional expressions and it is positively associated with mood management (Ciarrochi, Chan & Caputi, 2000) . Other research has suggested that emotional intelligence is related to coping. Components of emotional intelligence, including social skills and managing emotions were found to be related to coping strategies, such as social support and involvement in activities in adolescents (Ciarrochi, Chan, & Bajgar, 2001; Swiatek, 1995 Swiatek, , 2001 ). This evidence suggests that individuals high in emotional intelligence would be expected to have greater ability to plan and decide on coping resources that reduce harmful effects of stress.
Conversely, individuals with deficits in emotional intelligence are considered to be impaired in emotional and social functioning (Salovey & Mayer, 1990) . Maladaptive dimensions of coping are often associated with the risk of onset of psychological disorders, such as antisocial behaviour, illegal substance use, depression and eating disorders (Rutter & Smith, 1995) . Researchers have suggested that deficiencies in managing emotions appropriately are related to involvement in risk taking behaviours (e.g., Compass et al., 2001; Goleman, 1995) . Furthermore, low emotional intelligence has been correlated with excess amounts of alcohol consumption, tobacco use, illegal drug use, and involvement in deviant behaviour (Brackett, Mayer, & Warner, 2004; Trinidad & Johnson, 2001 ).
Constructs of Emotional Competence
A number of other constructs have been described which are aspects of social and emotional competence but not necessarily part of the Emotional Intelligence construct. Many of these constructs have been connected with stress and coping. For instance, selfawareness or self-monitoring competencies are relevant in the context of coping and regulation of negative emotions (Lennox & Wolfe, 1984; Mayer & Salovey, 1997) . Mayer and Salovey argued that the ability to understand emotions forms the basic skill of emotional intelligence. People with heightened self-awareness know which emotions they are feeling, can name and label them, and can realise the chain from emotion to action (i.e., the links between their feelings, what they think and what they do). Self control has also been associated with social competence, adjustment and risk taking behaviours (Barkley, 1997; Strayhorn, 2002) . Empathy, or the ability to understand the emotions of others (Davis, 1980; Mayer & Salovey, 1997) , has been linked to emotional intelligence (Salovey & Mayer, 1990) and has also been considered as a basis for coping with stress (Goleman, 1995) .
Summary
In summary, emotional intelligence begins with the capacity for recognising own and other's emotions, and with such heightened awareness, one then brings into play the abilities for managing emotions. Those who use emotional intelligence to guide their thoughts and actions may find it easier to adjust to stressful life events. Therefore, these individuals may be expected to have increased self-control skills, empathetic skills, self-awareness, to be more likely to engage in adaptive coping strategies, and in turn report reduced levels of psychological distress. However, there are few studies relating to adolescents which have modeled the relationships between the multitude of variables that have been identified as relevant.
The principal aim of this study was to develop a model of the relationships between emotional intelligence and ways of coping in adolescents. Accordingly, the present study investigated; (i) the extent to which adolescents use adaptive coping strategies (e.g., stoicism, social support, and self-care) and maladaptive coping strategies (e.g., acting out, rumination) using the MACS (Sveinbjornsdottir, 2001) ; (ii) the relationships between these coping strategies and other psychological constructs including emotional intelligence, cognitive self-control, self-monitoring, and empathy (perspective taking, empathetic concern, personal distress, and fantasy); and, (iii) the relationships between these psychological constructs and the experience of psychological distress in adolescents. A number of constructs were derived from the literature and operationalised using established measurement tools. Table 1 details the relationship between the specific measures (manifest) and the hypothesised (latent) constructs. In all, seven scales were used to derive 21 specific measures and these were used to construct six latent factors. The hypothesised paths between the latent constructs are presented in Figure 1 . As can be seen, we were broadly interested in testing the hypotheses that; (i) a construct of "emotional competence", comprised of emotional intelligence and self awareness, would have explanatory utility, and that (ii) emotional competence would impact on the coping approaches used which would affect the level of psychological distress.
Partial Least Square Regression (PLS), sometimes called "soft modelling" (Pulos & Rogness, 1995) , was used to evaluate this model. Partial Least Squares PLS can be a powerful method of analysis because it makes minimal demands on measurement scales, sample size, and residual distributions. Although PLS can be used for theory confirmation it is generally recommended in situations where theory or model building, rather than confirmation, are required (Chin, 1997) .
The PLS approach combines a number of statistical techniques including, canonical correlation, redundancy analysis, multiple regression, multivariate analysis of variance, and principal components analysis. Part of the strength of this approach is that there are no strong assumptions about the distribution or scale of the data. Thus, PLS copes quite well with non-scalar level measurement and non-normally distributed data. For social scientists a real strength is that PLS approaches cope well with mixed levels of measurement in the same data set (Abdi, 2003) .
Another significant advantage of PLS is that sample size can be much smaller than is required in SEM. Chin (1997) recommended, as a rule of thumb, that sample size should be equal to the larger of either: (1) ten times the largest number of formative (i.e., causal) indicators loading on one scale, or (2) ten times the largest number of paths directed at a particular construct in the model.
Method Participants
The sample consisted of 85 students from a local high school in Queensland, Australia. Of the students who provided their demographic data, 44 were females and 18 were males (23 students did not report), and their average age was 16.76 years (SD = 0.47). The racial composition of the sample (for those who completed demographic information) was as follows: 57 Caucasian, 2 Aboriginal, and 3 Asian. The majority of the students reported that they lived with both their parents (82%), that their fathers worked (86%), that their mothers worked (75%), and 33% students worked themselves.
Procedure
Ethics approval for this study was granted by the JCU Research Ethics Committee. Interpersonal Reactivity Index (Davis, 1980) A local high school was approached and the nature and purpose of the research was discussed with the principal who considered that the study was appropriate for the school and agreed to participate. Before commencing the testing sessions, students were briefed about the nature of the study and what participation involved. Students were assembled into group sessions (year 10 & year 11), where they received information sheets and consent forms.
As the students involved in the study were minors, a written consent was obtained from a primary caregiver prior to their involvement in the study. The students who wished to participate in the study (those who signed and returned the consent forms) received an information sheet and consent form to take home to their parents or guardians. Students and parents' information sheets had standard information concerning the description of the topic of the study, personal nature of the items in the questionnaires, and also stressed that participation in the study was voluntary and anonymous.
Testing took place during school days over two sessions. Students were tested in large groups (e.g., 40-50 students). Participants completed a set of 8 questionnaires, as well as a demographic data sheet. The questionnaires took about 30 -45 minutes to complete.
Measures
Demographic Data Sheet Students answered a brief questionnaire that included information about gender, age, grade, and parents' employment status. In additon, students completed the following measures.
General Health Questionnaire (GHQ-12)
The GHQ (Goldberg & Williams, 1988 ) is a standard measure of psychological distress used in community settings and non-psychiatric clinical settings, such as primary care or general practice. The scale asks whether the respondent has experienced a particular symptom or behaviour recently, included in the four areas of distress: anxiety and insomnia, depression, social dysfunction, and somatic symptoms. Each item is answered on a 0 to 3 scale, 0 being the highest level of well-being, 3 being the lowest (0 = less than usual, 1 = no more than usual, 2 = rather more than usual, or 3 = much more than usual). The responses on the questions are summed to make an provide an overall measure of psychological distress or subjective well-being (0 to 36). The GHQ-12 is brief, simple, easy to complete, and its application in research settings as a screening tool is well documented (e.g., Hamilton, & Schweitzer, 2000; O'Connor & O'Connor, 2003) . Use of the GHQ has been validated with adolescents and it has become a popular instrument for use with younger people (Winefield, Goldney, Winefield, & Tiggemann, 1989) . Coping Strategies The Measure of Adolescents Coping Strategies (MACS) (Sveinbjornsdottir, 2001 ) is a 34-item self-report questionnaire that assesses ways of coping with stressful situations in adolescents. The MACS provides a measure of adaptive coping (Stoicism, 8 items; Social Support, 7 items; and Selfcare, 7 items) and maladaptive coping strategies (Acting-out, 6 items and Rumination, 6 items). Responses are made on a 4-point scale (0 = I did not use; 3 = I used almost all the time). Data on validity have been provided by Sveinbjornsdottir (2001) .
Emotional Intelligence
Participants completed the self-report questionnaire by Schutte et al. (1998) , which comprises 33 self-referencing statements and requires subjects to rate the extent they agree or disagree with each statement on a five-point scale (1 = strongly disagree; 5 = strongly agree). This measure of emotional intelligence assesses to what extent individuals perceive, understand, regulate, and harness emotions adaptively. The total score is determined by the sum of responses over the full set of items, and may range from 33-165 (higher scores indicate higher emotional intelligence). A factor analysis conducted by Petrides and Furnham (2000) and Ciarrochi et al. (2002) revealed the 33-items load into four subscales: emotional appraisal, mood regulation, managing emotions in others, and utilisation of emotions.
Self-Monitoring The revised Self-Monitoring Scale (Lenox & Wolfe, 1984) provides scores for selfmonitoring and concern for appropriateness on the respondent's self-ratings on a total of 33 items (13 for the Self-Monitoring Scale and 20 for the concern for appropriateness) rating on a six point Likert scale. Only the self-monitoring measure was used in the present study.
Cognitive Self-Control The Cognitive Self-Control Scale (Rohde, Lewinsohn, Tilson, & Seeley, 1990) was used to assess self-control. It assesses broad skills used to regulate affect and cognitions (e.g., "When I feel that I am too impulsive, I tell myself, 'stop and think before you do anything.'"). It contains 21 items scored on a 6-point scale (1 to 6). Higher scores reflect higher cognitive self-control. Data on reliability and validity have been provided by Rohde et al. (1990) .
The Interpersonal Reactivity Index (IRI) The IRI (Davis, 1980) assesses four components of empathy: empathetic perspective taking, empathetic fantasy, empathetic concern, and personal distress. Each subscale consists of 7 items, making a total of 28 items. Respondents rate themselves on each item by using a five-point Likert-type scale (1 = does not describe me well, 5 = describes me very well). For each subscale higher scores indicate a greater level of the factor being measured. Davis (1980) and Davis and Franzoi (1991) showed that the internal consistency of the four subscales in the index ranged from .68 to .79. According to validity studies, scores on the subscales were associated with theoretically-related constructs.
Risk Involvement Students completed the Risk Involvement and Perception Scale (RIPS) which is a self-report questionnaire consisting of 19 risk behaviours (Siegel et al., 1994) . The RIPS consists of three subscales: frequency of risk involvement, perceived benefits of risk involvement, and perceived risks of risk involvement. These risks range from everyday risks to high-risk behaviours. A total score is obtained for each subscale. Frequency of risk involvement was of interest in this study, so only this subscale was administered.
Results
The data was analysed using PLSGraph (Chin, 2001 ), a recent software implementation of the PLS approach. PLS can be considered in two stages; (1) an evaluation of the outer (measurement) model 1 , and (2) an evaluation of the inner model 2 . The results will be reported using this sequence. Standardised data was used in the analysis and, as the number of missing data points was low, missing values were replaced with the sample mean. Significance was evaluated using bootstrapping of 1000 samples of 85 cases which leads to a Critical t-value of 2.33 for p<0.01. 1 The outer model is the relationships between the manifest variables and the hypothesised latent constructs. The analysis essentially needs to answer the question of how well the identified measures predict or construct the latent variables. In PLS this step is akin to Principal Components Analysis (PCA). 2 The inner model is the relationships between the latent constructs and is the main point of PLS modelling. It involves an evaluation of the pathways between latent constructs using linear regression in which the loadings can be considered as equivalent to Beta weights. In addition, the amount of variance explained in relation to the whole model and specific latent constructs can be used to evaluate the relevance of the modeling.
Measurement Model
The model proposed involved 21 measures (manifest variables) loading on to 6 latent constructs: (1) Emotional Competence, (2) Emotional Intelligence, (3) Self Awareness, (4) Adpative Coping, (5) Maladpative Coping, and (6) Psychological Distress. The latent construct of Emotional Competence was conceptualised as a second-order construct derived from Emotional Intelligence and Self Awareness. The specification of this as a second-order factor followed Chin's (1997; Chin, 2001 ) suggestion by loading the manifest variables for Emotional Intelligence and Self Awareness on to the Emotional Competence factor. The first step to evaluating the measurement model was to examine the discriminant validity of the latent constructs. This was done, following Gefen and Straub (2005) , by examining the correlations of the manifest variables with the predicted scores for the latent constructs 3 . Although there are no established thresholds for identifying discriminant validity, Gefen and Straub have suggested that the correlation of a manifest variable on its specified latent construct should be at least one order or magnitude above the correlation of the same manifest variable on any other latent construct (pp. 93-94)4. Table 2 presents the correlation matrix of the 21 manifest variables against the 6 latent constructs 5 . From this it can be seen that the proposed constructs were largely supported. In the main, the correlations between the manifest variables and the relevant latent construct were high (greater than 0.70) and only one manifest variable correlated at the same level with more than one latent variable (Self Control correlated around the same level with the Adaptive Coping, Emotional Intelligence, and Self Awareness constructs). One manifest variable (Risk Taking) had a very weak correlation with its specified latent construct and was weakly correlated with a number of other constructs. Another (Empathetic Fantasy), correlated weakly with the secondary construct Emotional Competence and only moderately with its specified construct of Self Awareness.
Following this analysis, Risk Taking was considered not acceptable and dropped from the analysis of the inner model. Self Control and Empathetic Fantasy were considered as dubious and their performance, along with the other manifest variables, was explored by examining the item weights and loadings of the manifest variables on the latent constructs 6 . This analysis also provided estimates of reliability and Average Variance Explained (AVE)7 for each of the latent constructs. These results are presented in Table 3 .
The loadings of the manifest variables on the latent constructs were generally strong and the reliabilities were high. The AVE for each construct was generally also satisfactory. The manifest variables of Self Control and Empathetic Fantasy had weak, though significant, loadings on their respective latent constructs and were removed. Empathetic Fantasy was removed from both Self Awareness and Emotional Competence. The 4 For example, if a manifest variable correlates 0.70 with the latent construct it could be said to be discriminant if it loads less than 0.60 on any of the other latent constructs.
5 The latent variables were derived by PCA of the manifest variables. The correlation of the manifest variables with each other form the basis of the PCA and can be seen in Table 3a .
6 This is the standard output from PLS-Graph (Chin, 2001 ) and most other PLS software.
7 Reliability can be interpreted as internal reliability of the latent construct scale and AVE indicates the amount of variance accounted for in latent construct scores by the combination of manifest variables. removal of the three manifest variables resulted in increased reliability and AVE for Emotional Competence, Self Awareness, Adaptive and Maladpative Coping.
The final measurement model that was used in the analysis of the inner model invloved 18 manifest variables loading on to the six latent constructs. The reliability of these contstructs ranged from 0.82 to 0.92 and the aount of variance explained ranged from 60% to 74%. Overall, the final measurement model appeared to be quite satisfactory and provided good estimates of the constructs which were in line with the hypothesised relationships.
Inner (Latent) Model
The evaluation of the structural model of relationships between latent variables is presented in Table 4 .
The main thing to notice from Table 2 is that the concepts of Emotional Intelligence and Self Awareness shared a relationship and that Emotional Competence was most strongly related to Emotional Intelligence. Though Self Awareness made a moderate contribution. Interestingly there was no relationship between Emotional Competence and Maladaptive Coping and no direct relationship with Psychological Distress. There was, however, a strong and significant positive relationship between Emotional Competence and Adaptive Coping. Maladaptive Coping had a moderate positive relationship with Psychological Distress whilst Adaptive Coping had a weaker, though still significant, negative relationship with Distress. Figure 2 summarises these findings in visual form as well as detailing the AVE for the overall model and specific latent constructs. The overall model accounted for a sizeable amount of variance (36%) and the amount of variance accounted for in Psychological Distress was also high (41%). The second half of this figure summarises the model with the non-significant pathways removed.
Discussion
The primary purpose of this study was to explore the relationship between emotional intelligence and ways of coping in adolescents. The model put forward proposed that emotional competence, a compound factor, would be related to coping and distress. Given that a number of measures were used to assess emotional intelligence (or competence), coping strategies and psychological distress, it was important to examine whether these measures were able to be used as predictors of latent variables proposed in a summary model. The evaluation of the measurement model utilising Partial Least Squares (PLS) regression supported the combination of the observed measures into a number of latent factors. In summary, there was support for some aspects of the model proposed.
Specifically, that a second order factor of emotional competence had some structural and predictive utility and that emotional competence was related to adaptive coping but not to maladaptive coping. Further, coping had a differential relationship to distress, with adaptive coping being related to lower distress scores and maladaptive coping being related with higher distress scores.
The results confirmed that emotional competence was associated with the use of adaptive coping strategies. These findings suggested that adolescents higher in emotional intelligence were more likely to use adaptive coping strategies when faced with stressful situations and that this approach would related to lower levels of psychological distress. These findings are consistent with research by Furnham et al. (2002) and Pelliteri (2002) . However, emotional competence had no direct relationship with psychological distress which is contrary to the bulk of previous studies (Ciarrochi, Chan, & Caputi, 2000; Ciarrochi, Deane, & Anderson, 2002; Martinez-Pons, 1997; Mayer, Caruso, & Salovey, 1999; Schutte et al., 1998) , although Spence et al. (2004) found that emotional intelligence did not correlate with psychological distress. Maladaptive coping was strongly related to psychological distress but, interestingly there was no relationship of emotional competence to maladaptive coping which is, again, at odds with previous research (Brackett & Mayer, 2003; Brackett, Mayer, & Warner, 2004; Trinidad, 2002) .
Having said this, the limitations of the present study require that the results need to be considered preliminary and speculative. Although PLS copes well with small sample sizes, and particularly provides stable estimates of path coefficients (Chin, 1995) , power with the current sample size is necessarily reduced and difficult to estimate. In addition, the concept of emotional competence is new in this model and really requires more extensive evaluation, not withstanding the strong support for the concept in our modeling. We also did not take account of gender in this study and, given that there are known gender differences in relation to coping, future studies should take account of this. Finally, our data was generated through a cross-sectional design yet modeling of causal relationships requires a longitudinal or mixed design. Certainly, our modeling does not allow us to any more than speculate about the directions of influence between the latent constructs. Taken together, though, these findings suggested that emotional competence is relevant to promoting adaptive coping in adolescents but has only a minimal relationship to the experience of psychological distress. The biggest indicator of psychological distress was the use of maladpative coping strategies and these were not influenced by emotional competence. Therefore, attempts to promote emotional competence may improve adaptive coping but our modelling did not support a link between emotional competence and distress. The biggest impact appears to require changing the use of malapative coping strategies. Future modeling needs to look at which factors are related to maladaptive coping so that strategies can be developed.
We would also urge others to explore the use of PLS modeling in this context. Our experience was that this approach to modeling is very useful in situations where no strong models currently exist as it assists in the development of models of relationships rather than the more usual confirmation involved in Structural Equation Modeling. This promotes an exploratory approach to the data and to the structures which promotes theory building.
1 The outer model is the relationships between the manifest variables and the hypothesised latent constructs. The analysis essentially needs to answer the question of how well the identified measures predict or construct the latent variables. In PLS this step is akin to Principal Components Analysis (PCA).
2 The inner model is the relationships between the latent constructs and is the main point of PLS modelling. It involves an evaluation of the pathways between latent constructs using linear regression in which the loadings can be considered as equivalent to Beta. In addition, the amount of variance explained in relation to the whole model and specific latent constructs can be used to evaluate the relevance of the modeling.
